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(57) ABSTRACT

The disclosure relates generally to the field of boom-type
engineering machinery, which discloses particularly an
engine speed control method used to control an output speed
of an engine of a boom-type engineering machine during a
boom action including: detecting a load pressure of a hydrau-
lic system and a moving speed of a boom; determining a target
speed of the engine according to the load pressure and the
moving speed of the boom, by a central control unit; and
sending, by the central control unit, the target speed of the
engine to an engine control unit, and performing, by the
engine control unit, a speed closed-loop adjustment accord-
ing to a current speed value fed back by the engine, so that a
current speed of the engine is consistent with the target speed
of the engine. Further aspects are an engine speed control
system and a boom-type engineering machine equipped
therewith.
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METHOD AND SYSTEM FOR
CONTROLLING ENGINE SPEED AND
BOOM-TYPE ENGINEERING MACHINE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation application of Interna-
tional Patent Application No. PCT/CN2012/074034, filed
Apr. 14, 2012, entitled “ENGINE SPEED CONTROL
METHOD, CONTROL SYSTEM AND JIB-TYPE ENGI-
NEERING MACHINE”, by Xiaogang Yi et al., which itself
claims the priority to Chinese Patent Application No.
2011101771915.0, filed Jun. 28, 2011, entitled “ENGINE
SPEED CONTROL METHOD, CONTROL SYSTEM AND
JIB-TYPE ENGINEERING MACHINE”, by Xiaogang Yi et
al., the disclosures for which are hereby incorporated herein
in their entireties by reference.

FIELD OF THE DISCLOSURE

The present disclosure relates generally to the field of
boom-type engineering machinery, and more particularly to
an engine speed control method utilized to control an output
speed of an engine of a boom-type engineering machine
during a boom action, an engine speed control system and a
boom-type engineering machine with the engine speed con-
trol system.

BACKGROUND OF THE DISCLOSURE

A concrete pump vehicle is a common boom-type engi-
neering machine. A concrete pump vehicle is widely used in
modern construction engineering such as developing urban,
transportation, and national defense facilities. The economic
efficiency of a concrete pump vehicle directly decides the
construction costand the severity of environmental pollution.
As nowadays the ideas of energy conservation and environ-
mental protection are widely and increasingly acknowledged,
highly-efficient, energy-conserving, and environmentally-
friendly concrete pump vehicle products become more and
more favored.

In a concrete pump vehicle, a power system transfers the
power of an engine to a hydraulic pump unit through a power
transfer case, a portion of the hydraulic oil discharged from a
hydraulic pump drives a concrete pump to work, and another
portion of the hydraulic oil is used to drive boom sections of
a boom structure to perform an action.

Conventionally, when a boom of a concrete pump vehicle
performs an action, a control mode for an engine power
system makes an engine to work at a rated speed. Such a
control mode is capable of providing sufficient power, at the
same time the maximum flow demand during boom opera-
tions is met, power matching and flow matching are not
required, and its control method is simple and highly reliable.

In the control mode for the engine power system, the
engine is set at a rated speed, the power reservation is pretty
sufficient, and the equipment works at an area with a high oil
consumption rather than running in an economical work area,
which reduces the economic efficiency of its chassis power
system.

In addition, the boom of a concrete pump vehicle is in a
low-load working condition. When the engine works at a
rated speed, the excessive power is consumed in the form of
vibrations, impacts, and noises, which results in severe waste
of energy sources in a long run.
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Therefore, a heretofore unaddressed need exists in the art
to address the aforementioned deficiencies and inadequacies.

SUMMARY OF THE DISCLOSURE

A first objective of the present disclosure is to provide an
engine speed control method, for controlling an output speed
of an engine of a boom-type engineering machine during a
boom action, so that the engine always works at a highly
efficient area of fuel utilization. A second objective of the
present disclosure is to provide an engine speed control sys-
tem. A third objective of the present disclosure is to provide a
boom-type engineering machine with the engine speed con-
trol system.

To implement the first objective, the present disclosure
provides an engine speed control method, so as to control an
engine output speed of a boom-type engineering machine
during a boom action, which includes the following steps:

Step A: A load pressure of a hydraulic system and a moving
speed of a boom are detected.

Step B: A central control unit determines a target speed of
the engine according to the load pressure and the moving
speed of the boom.

Step C: The central control unit sends the target speed of
the engine to an engine control unit, and the engine control
unit performs speed closed-loop adjustment according to a
current speed value fed back by an engine, so that a current
speed of the engine is consistent with the target speed of the
engine.

In one embodiment, Step B may include: the central con-
trol unit calculates an engine initial control speed matching
the load pressure and the moving speed of the boom accord-
ing to a power matching model and a flow matching model,
and determines the target speed of the engine according to the
engine initial control speed.

In one embodiment, the target speed of the engine is the
engine initial control speed; or, the central control unit
acquires an engine segment speed corresponding to the
engine initial control speed, and the target speed of the engine
is the engine segment speed.

In one embodiment, the load pressure is detected by a
pressure sensor installed in a hydraulic system.

In one embodiment, the moving speed of the boom may be
reflected by a push rod amplitude and a shift of aboom remote
controller.

In one embodiment, the engine initial control speed, the
load pressure, and the push rod amplitude may meet the
relationship: n=f(P, q, Tp, T}, . . ., T,,, where n is the engine
initial control speed, P is the load pressure, q is the hydraulic
pump displacement, T, is the push rod amplitude correspond-
ing to the rotating boom, T, is the push rod amplitude corre-
sponding to the first boom section, and T,, is the push rod
amplitude corresponding to the n boom section.

The engine speed control method according to one
embodiment of the present disclosure includes the following
steps: detecting a load pressure of a hydraulic system, and
detecting a moving speed of a boom; determining, by a cen-
tral control unit, a target speed of the engine according to the
load pressure and the moving speed of the boom; sending, by
the central control unit, the target speed of the engine to an
engine control unit, and performing, by the engine control
unit, closed-loop adjustment according to a current speed
value fed back by an engine, so that a current speed of the
engine is consistent with the target speed of the engine.

According to the engine speed control method, a load
pressure signal of a hydraulic system and an action speed
signal of a boom are collected; an optimal engine speed that



US 9,194,139 B2

3

meets a boom power flow demand and an engine output
power demand is calculated; the optimal engine speed is set as
the target speed of the engine; the target speed of the engine is
input to an engine control unit; a current speed fed back by an
engine in real time is sent to a central control unit; and the
engine control unit implements PID closed-loop control
according to the current speed fed back by the engine, so that
the current speed of the engine becomes the set target speed of
the engine.

Such an engine speed control method can implement
energy supply on demand of a power system during a boom
action, so that an engine always works at a highly efficient
area of fuel utilization, without any excessive energy loss, and
impacts, noises, and machine wear of the system are clearly
reduced. Further, the engine speed control method can imple-
ment flow supply on demand of a hydraulic system during a
boom action, and without any overflow loss. Moreover, the
engine speed control method can implement real-time and
automatic adjustment of an engine speed with the changes of
the load pressure and boom operation during a boom action,
so that the automation degree is high and the adaptability is
high.

In one embodiment, the central control unit calculates an
engine initial control speed matching a load pressure and a
moving speed of a boom according to a power matching
model and a flow matching model. The central control unit
acquires an engine segment speed corresponding to the
engine initial control speed, and the engine segment speed is
the target speed of the engine.

According to the continuity and stability requirements of a
boom action, the flow of hydraulic oil for controlling the
boom action needs to be uniform and continuous. The engine
initial control speed is a real-time optimal speed and is a
quantity that changes in real time. To guarantee the continuity
and stability of the boom action, an engine segment speed
corresponding is set to the engine initial control speed that
changes in real time. The engine segment speed is formed of
a plurality of different and continuous speed segments of the
speed. Each speed segment has a stable speed value, and the
engine segment speed is used as the target speed of the engine,
s0 as to guarantee the continuity of flow and the stability of
engine output power during a boom action.

To implement the second objective, the present disclosure
provides an engine speed control system, which includes a
central control unit and an engine control unit. In operation,
the central control unit acquires a load pressure of a hydraulic
system and a moving speed of a boom and determines a target
speed of the engine according to the load pressure and the
boom speed. The central control unit sends the target speed of
the engine to the engine control unit and the engine control
unit performs speed closed-loop adjustment according to a
current speed value fed back by an engine, so that a current
speed of the engine is consistent with the target speed of the
engine.

In one embodiment, a pressure sensor used to detect the
load pressure of the hydraulic system is further included, and
the pressure sensor is installed in the hydraulic system.

The engine speed control system according to one embodi-
ment of the present disclosure includes a central control unit
and an engine control unit. The central control unit acquires a
load pressure of a hydraulic system and a moving speed of a
boom and determines a target speed of the engine according
to the load pressure and the boom speed. The central control
unit sends the target speed of the engine to an engine control
unit. The engine control unit performs speed closed-loop
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adjustment according to a current speed value fed back by an
engine, so that a current speed of the engine is consistent with
the target speed of the engine.

Such an engine speed control system can implement
energy supply on demand of a power system during a boom
action, so that an engine always works at a highly efficient
area of fuel utilization, without any excessive energy loss, and
impacts, noises, and machine wear of the system are clearly
reduced. The engine speed control method can also imple-
ment flow supply on demand of a hydraulic system during a
boom action, and without any overflow loss. Further, the
engine speed control method can implement real-time and
automatic adjustment of an engine speed with the changes of
the load pressure and boom operation during a boom action,
so that the automation degree is high and the adaptability is
high.

To implement the third objective, the present disclosure
provides a boom-type engineering machine. The boom-type
engineering machine is configured with the engine speed
control system. As the engine speed control system has the
technical effect disclosed above, the boom-type engineering
machine with the engine speed control system should also
have the corresponding technical effect.

In one embodiment, the boom-type engineering machine is
a concrete pump vehicle, a spreader, an all-terrain crane or a
truck crane.

These and other aspects of the present disclosure will
become apparent from the following description of the pre-
ferred embodiment taken in conjunction with the following
drawings, although variations and modifications therein may
be effected without departing from the spirit and scope of the
novel concepts of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings illustrate one or more
embodiments of the disclosure and together with the written
description, serve to explain the principles of the disclosure.
Wherever possible, the same reference numbers are used
throughout the drawings to refer to the same or like elements
of an embodiment.

FIG. 1 is a flowchart of a method for controlling engine
speed according to one embodiment of the present disclosure.

FIG. 2 is a schematic diagram of a control principle of the
engine speed control method shown in FIG. 1.

FIG. 3 is a flowchart of a method for controlling engine
speed according to another embodiment of the present dis-
closure.

DESCRIPTION OF THE DISCLOSURE

The present disclosure will now be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the disclosure are shown.

This disclosure may, however, be embodied in many dif-
ferent forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and com-
plete, and will fully convey the scope of the disclosure to
those skilled in the art. Like reference numerals refer to like
elements throughout.

It will be understood that when an element is referred to as
being “on” another element, it can be directly on the other
element or intervening elements may be present therebe-
tween. In contrast, when an element is referred to as being
“directly on” another element, there are no intervening ele-
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ments present. As used herein, the term “and/or” includes any
and all combinations of one or more of the associated listed
items.

It will be understood that, although the terms first, second,
third, etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another element, component, region, layer or section. Thus, a
first element, component, region, layer or section discussed
below could be termed a second element, component, region,
layer or section without departing from the teachings of the
present disclosure.

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting of the disclosure. As used herein, the singular forms
“a”, “an” and “the” are intended to include the plural forms as
well, unless the context clearly indicates otherwise. It will be
further understood that the terms “comprises” and/or “com-
prising,” or “includes” and/or “including” or “has” and/or
“with” when used herein, specify the presence of stated fea-
tures, regions, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of
one or more other features, regions, integers, steps, opera-
tions, elements, components, and/or groups thereof.

Furthermore, relative terms, such as “lower” or “bottom”,
“upper” or “top,” and “front” or “back” may be used herein to
describe one element’s relationship to another element as
illustrated in the Figures. It will be understood that relative
terms are intended to encompass different orientations of the
device in addition to the orientation depicted in the Figures.
For example, if the device in one of the figures is turned over,
elements described as being on the “lower” side of other
elements would then be oriented on “upper” sides of the other
elements. The exemplary term “lower”, can therefore,
encompasses both an orientation of “lower” and “upper,”
depending of the particular orientation of the figure. Simi-
larly, ifthe device in one of the figures is turned over, elements
described as “below” or “beneath” other elements would then
be oriented “above” the other elements. The exemplary terms
“below” or “beneath” can, therefore, encompass both an ori-
entation of above and below.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which this disclosure belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as with a meaning that is con-
sistent with their meaning in the context of the relevant art and
the present disclosure, and will not be interpreted in an ide-
alized or overly formal sense unless expressly so defined
herein.

As used herein, “around”, “about” or “approximately”
shall generally mean within 20 percent, preferably within 10
percent, and more preferably within 5 percent of a given value
or range. Numerical quantities given herein are approximate,
meaning that the term “around”, “about” or “approximately”
can be inferred if not expressly stated.

The description will be made as to the embodiments of the
present disclosure in conjunction with the accompanying
drawings in FIGS. 1-3. In accordance with the purposes of
this disclosure, as embodied and broadly described herein,
this disclosure, in one aspect, relates to an engine speed
control method utilized to control an output speed of an
engine of a boom-type engineering machine during a boom
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action, an engine speed control system and a boom-type
engineering machine with the engine speed control system.

Referring to FIG. 1 and FIG. 2, FIG. 1 shows a flowchart of
a method for controlling engine speed so as to control an
output speed of an engine of a boom-type engineering
machine during a boom action according to one embodiment
of'the present disclosure, while FIG. 2 is a schematic diagram
of a control principle of the engine speed control method
shown in FIG. 1.

As showing in FIG. 1 and FIG. 2, the embodiment discloses
an engine speed control method used to control an output
speed of an engine of a boom-type engineering machine
during a boom action. In this exemplary embodiment, the
engine speed control method includes the following steps.

Step S11: A load pressure of a hydraulic system and a
moving speed of a boom are detected.

In one embodiment, a pressure sensor may be installed ina
pipeline of the hydraulic system. The load pressure P of the
hydraulic system is detected by the pressure sensor, and the
pressure sensor sends a pressure signal to a central control
unit.

In one embodiment, the moving speed of a boom may be
obtained by a push rod amplitude and a shift of aboom remote
controller. The push rod amplitude of the boom remote con-
troller is manually input by an operator. A controller can
convert the push rod amplitude into a percentage of ampli-
tude, so as to reflect an instruction input by the operator on the
moving speed of the boom, i.e., the magnitude of the push rod
amplitude of the respective boom of the boom remote con-
troller corresponds to the moving speed of the boom. The shift
is selected through the adjustment shift for operating the
moving speed of the boom on the boom remote controller.
The shift and the manually input push rod amplitude may
together reflect the instruction input by the operator on the
moving speed of the boom. The push rod amplitude corre-
sponding to the rotating boom (referenced as “Rotating
amplitude” in FIG. 2) is T,, the push rod amplitude corre-
sponding to the first boom section (referenced as “Boom 1
amplitude T,” in FIG. 2) is T,, and the push rod amplitude
corresponding to the n™* boom section is T,.

Step S12: The central control unit calculates engine initial
control speed which matches the load pressure and the mov-
ing speed of the boom according to a power matching model
and a flow matching model.

Power Matching Model:

According to an engine characteristic test, the relationship
among power, speed, and fuel consumption in a steady state
working condition of an engine can be obtained. The opti-
mally efficient work speed at different powers is found
through analysis. The functional relationship between power
and the optimally efficient work speed is as follows:

nl=fl(Ne) M

where nl is the optimally efficient work speed, and Ne is
power.

The relationship among the load pressure, flow, and power
may be obtained according to a power transmission relation-
ship:

Ne=f2(BQ) @
where Ne is power, P is the load pressure, and Q is the flow.
By combining equations (1) and (2), the relationship
among the optimally efficient work speed, the load pressure,
and the flow can be obtained:

nl=3(£Q) 3



US 9,194,139 B2

7

Flow Matching Model:

According to a boom hydraulic system test, the relation-
ship among different push rod amplitude and a system flow at
each boom operation can be obtained:

Q0 = gl(Tp) (C]
Q1 =g2(T1) 5
On = g3(T,) (6)

where QO is a rotating flow, Q1 is a flow of boom 1, and Qn is
a flow of boom n
The total flow demand of the boom structure action is:

Q=00+01+...+0n (7

The relationship between the total flow demand and the
push rod amplitude during a boom action is:

O=ATTy, - -, 7)) ®)

The relationship among the flow, the hydraulic pump dis-
placement, and the engine speed during a boom action is:

n2=/5(Q.9) ©

By combining the power matching model and flow match-
ing model, the relationship between the engine speed n and
the load pressure P, the hydraulic pump displacement q, the
push rod amplitude corresponding to each boom of the boom
remote controller can be obtained:

n=fLq,ToTy,....T,) (10)

An engine initial control speed that matches the load pres-
sure and the moving speed of the boom can be calculated
through equation (10).

Step S13: The central control unit detects an engine seg-
ment speed corresponding to the engine initial control speed,
where the engine segment speed is the target speed of the
engine.

According to the continuity and stability requirements of a
boom action, the flow of hydraulic oil for controlling the
boom action needs to be uniform and continuous. The engine
initial control speed is a real-time optimal speed and is a
quantity that changes in real time. To guarantee the continuity
and stability of the boom action, an engine segment speed is
set corresponding to the engine initial control speed that
changes in real time. The engine segment speed is formed of
a plurality of different and continuous speed segments of the
speed. Each speed segment has a stable speed value, and the
engine segment speed is used as the target speed of the engine,
s0 as to guarantee the continuity of flow and the stability of
engine output power during a boom action.

Step S14: The central control unit sends the target speed of
the engine to an engine control unit, and the engine control
unit performs a speed closed-loop adjustment according to a
current speed value fed back by the engine, so that the current
speed is consistent with the target speed of the engine.

According to the engine speed control method, a load
pressure signal of a hydraulic system and an action speed
signal of a boom are acquired. An optimal engine speed that
meets a boom power flow demand and an engine output
power demand is calculated. The optimal engine speed is set
as a target speed of the engine. The target speed of the engine
is input to an engine control unit. A current speed fed back by
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the engine in real time is sent to a central control unit. And the
engine control unit implements PID closed-loop control
according to the current speed fed back by the engine, so that
the current speed of the engine becomes the set target speed of
the engine.

Such an engine speed control method can implement
energy supply on demand of a power system during a boom
action, so that an engine always works at a highly efficient
area of fuel utilization, without any excessive energy loss, and
impacts, noises, and machine wear of the system are clearly
reduced. Further, the engine speed control method can imple-
ment flow supply on demand of a hydraulic system during a
boom action, and without any overflow loss. In addition, the
engine speed control method can implement real-time and
automatic adjustment of an engine speed with the changes of
the load pressure and boom operation during a boom action,
so that the automation degree is high and the adaptability is
high.

According to the engine speed control method, a moving
speed of a boom is reflected by a push rod amplitude and a
shift corresponding to each boom on a boom remote control-
ler. However, the present disclosure is not limited thereto. A
moving speed of a boom may be detected in other manners.
For example, a displacement sensor is installed on each boom
and amoving speed of a boom is detected by the displacement
sensor. When each boom moves, a moving speed of'the boom
and a system flow meet a certain functional relationship, and
an engine initial control speed can still be calculated through
a power matching model and a flow matching model.

In this exemplary embodiment, an engine segment speed
corresponding to the engine initial control speed is set in the
central control unit, and the engine segment speed is used as
the target speed of the engine. The engine speed control
method according to one embodiment of the present disclo-
sure is not limited thereto, and the engine initial control speed
can also be directly used as the target speed of the engine,
which is introduced in brief in the following embodiment.

Referring to FIG. 3, a flowchart of a method for controlling
engine speed so as to control an output speed of an engine of
a boom-type engineering machine during a boom action is
shown according to one embodiment of the present disclo-
sure. As shown in FIG. 3, the engine speed control method
provided in the embodiment includes the following steps.

Step S21: A load pressure of a hydraulic system and a
moving speed of a boom are detected.

Step S22: A central control unit calculates an engine initial
control speed matching the load pressure and the moving
speed of the boom according to a power matching model and
aflow matching model, where the engine initial control speed
is the target speed of the engine.

Step S23: The central control unit sends the target speed of
the engine to an engine control unit. The engine control unit
performs a speed closed-loop adjustment according to a cur-
rent speed value fed back by an engine, so that the current
speed is consistent with the target speed of the engine.

The rest specific implementations are similar to that of the
above embodiment shown in FIGS. 1 and 2, which are no
longer described in details herein.

The present disclosure further provides an engine speed
control system, which includes a central control unit and an
engine control unit. The central control unit acquires a load
pressure of a hydraulic system and a moving speed of a boom
and determines a target speed of the engine according to the
load pressure and the boom speed. The central control unit
sends the target speed of the engine to an engine control unit.
The engine control unit performs speed closed-loop adjust-
ment according to a current speed value fed back by an
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engine, so that the current speed is consistent with the target
speed of the engine. The engine speed control system adopts
the engine speed control method provided in the above
embodiments as a control maneuver for controlling an engine
output speed of a boom-type engineering machine during a
boom action. The control maneuver of the system are illus-
trated in the above embodiments shown in FIGS. 1-3, which
are no longer described in details herein.

In one embodiment, a pressure sensor may be installed on
a pipeline of the hydraulic system, the load pressure P of the
hydraulic system is detected by the pressure sensor, and the
pressure sensor sends a pressure signal to a central control
unit. The moving speed of the boom can be reflected by a push
rod amplitude and a shift of a boom remote controller.

Such an engine speed control system can implement
energy supply on demand of a power system during a boom
action, so that an engine always works at a highly efficient
area of fuel utilization without any excessive energy loss, and
impacts, noises, and machine wear of the system are clearly
reduced. Further, the engine speed control system can imple-
ment flow supply on demand of a hydraulic system during a
boom action, and without any overflow loss. The engine
speed control system can also implement real-time and auto-
matic adjustment of an engine speed with the changes of the
load pressure and boom operation during a boom action, so
that the automation degree is high and the adaptability is high.

The present disclosure further provides a boom-type engi-
neering machine. The boom-type engineering machine is
configured with the engine speed control system as disclosed
above. As the engine speed control system has the technical
effect disclosed above, the boom-type engineering machine
with the engine speed control system should also have the
corresponding technical effect, which is no longer described
in details herein.

In one embodiment, the boom-type engineering machine
may be an engineering machinery equipment with an oper-
ated boom, such as a concrete pump vehicle, a spreader, an
all-terrain crane or a truck crane.

The foregoing description of the exemplary embodiments
of the disclosure has been presented only for the purposes of
illustration and description and is not intended to be exhaus-
tive or to limit the disclosure to the precise forms disclosed.
Many modifications and variations are possible in light of the
above teaching.

The embodiments were chosen and described in order to
explain the principles of the disclosure and their practical
application so as to activate others skilled in the art to utilize
the disclosure and various embodiments and with various
modifications as are suited to the particular use contemplated.
Alternative embodiments will become apparent to those
skilled in the art to which the present disclosure pertains
without departing from its spirit and scope. Accordingly, the
scope of the present disclosure is defined by the appended
claims rather than the foregoing description and the exem-
plary embodiments described therein.

What is claimed is:

1. A method of controlling engine speed, used to control an
output speed of an engine of a boom-type engineering
machine during a boom action, comprising:

(a) detecting a load pressure of a hydraulic system and a

moving speed of a boom;

(b) determining a target speed of the engine according to

the load pressure and the moving speed of the boom, by
a central control unit;

(c) sending, by the central control unit, the target speed of

the engine to an engine control unit; and
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(d) performing, by the engine control unit, a speed closed-
loop adjustment according to a current speed value fed
back by the engine, so that a current speed of the engine
is consistent with the target speed of the engine,
wherein the step of determining the target speed of the

engine according to the load pressure and the moving
speed of the boom, by the central control unit, com-
prises:
calculating an engine initial control speed which
matches the load pressure and the moving speed of
the boom according to a power matching model and
a flow matching model; and
determining the target speed of the engine according
to the engine initial control speed;
wherein the moving speed of the boom is obtained by a
push rod amplitude and a shift of a boom remote
controller; and
wherein the engine initial control speed, the load pres-
sure, and the push rod amplitude meet the relationship
of:

n=fLq.To1y, ... T,

wherein

n is the engine initial control speed;

P is the load pressure;

q is a hydraulic pump displacement;

T, is the push rod amplitude corresponding to a rotating
boom;

T, is a push rod amplitude corresponding to a first boom
section; and

T, is a push rod amplitude corresponding to an n” boom
section.

2. The method according to claim 1, wherein the load
pressure is detected by a pressure sensor installed in the
hydraulic system.

3. A method of controlling engine speed, used to control an
output speed of an engine of a boom-type engineering
machine during a boom action, comprising:

(a) detecting a load pressure of a hydraulic system and a

moving speed of a boom;

(b) determining a target speed of the engine according to

the load pressure and the moving speed of the boom, by
a central control unit;

(c) sending, by the central control unit, the target speed of

the engine to an engine control unit; and

(d) performing, by the engine control unit, a speed closed-

loop adjustment according to a current speed value fed

back by the engine, so that a current speed of the engine

is consistent with the target speed of the engine,

wherein the step of determining the target speed of the

engine according to the load pressure and the moving

speed of the boom, by the central control unit, com-

prises:

calculating an engine initial control speed which
matches the load pressure and the moving speed of the
boom according to a power matching model and a
flow matching model; and

determining the target speed of the engine according to
the engine initial control speed;

wherein the target speed of the engine is the initial control

speed of the engine; or, the central control unit acquires
an engine segment speed corresponding to the engine
initial control speed, and the target speed of the engine is
the engine segment speed;

wherein the moving speed of the boom is obtained by a

push rod amplitude and a shift of a boom remote con-
troller; and
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wherein the engine initial control speed, the load pressure,
and the push rod amplitude meet the relationship of:

n=fiLqgTo1\ ... 1T,

wherein

n is the engine initial control speed;

P is the load pressure;

q is a hydraulic pump displacement;

T, is the push rod amplitude corresponding to a rotating

boom;

T, is a push rod amplitude corresponding to a first boom

section; and

T, is a push rod amplitude corresponding to an n” boom

section.

4. The method according to claim 3, wherein the load
pressure is detected by a pressure sensor installed in the
hydraulic system.

5. A system of controlling engine speed, usable in a boom-
type engineering machine, comprising:

a central control unit; and

an engine control unit,

wherein the central control unit is configured

to detect a load pressure of a hydraulic system and a
moving speed of a boom,
to determine a target speed of an engine according to the
load pressure and the boom speed, comprising:
calculating an engine initial control speed which
matches the load pressure and the moving speed of
the boom according to a power matching model and
a flow matching model; and
determining the target speed of the engine according
to the engine initial control speed; and
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to send the target speed of the engine to the engine
control unit; and
wherein the engine control unit is configured
to perform a speed closed-loop adjustment according to
a current speed value fed back by the engine so thata
current speed of the engine is consistent with the
target speed of the engine;
wherein the moving speed of the boom is obtained by a
push rod amplitude and a shift of a boom remote con-
troller; and
wherein the engine initial control speed, the load pressure,
and the push rod amplitude meet the relationship of:

n=fPq.To,T,,...T,),

wherein

n is the engine initial control speed;

P is the load pressure;

q is a hydraulic pump displacement;

T, is the push rod amplitude corresponding to a rotating
boom;

T, is a push rod amplitude corresponding to a first boom
section; and

T, is a lush rod amplitude corresponding to an n” boom
section.

6. The system according to claim 5, further comprising:

a pressure sensor configured to detect the load pressure of
the hydraulic system, wherein the pressure sensor is
installed in the hydraulic system.

7. The system according to claim 5, wherein the boom-type

engineering machine is a concrete pump vehicle, a spreader,
an all-terrain crane or a truck crane.
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